The biochemistry of human semen is poorly understood, and despite initial studies by Mann (1964) little is known about the metabolism of spermatozoa1 cells, and even less about the seminal plasma.
shown to obey Michaelis-Menten kinetics (Harbison & Fisher, 1973) . Adenosine deaminase from seminal plasma resembled this enzyme in its kinetic behaviour.
It has been suggested that purified seminal-plasma diamine oxidase has a similar substrate specificity to the human placental enzyme (Holtta et al., 1975) . The eluate from concanavalin A-Sepharose 4B chromatography before application of a-methyl glucoside contained diamine oxidase, although the main peak was after elution with the glucoside. The initial elution of activity may represent enzyme with a lowered carbohydrate content relative to the glycoprotein eluted after a-methyl glucoside, although all active fractions oxidized [lysine]vasopressin, [argininelvasopressin and p-dimethylaminomethylbenzylamine, as judged by coupling the reaction to peroxidase with 2,2'-azinodi-(3-ethylbenzthiazolined-sulphonic acid) as chromogen. It therefore appears that the seminal-plasma diamine oxidase is similar to the human placental enzyme in its lysyl oxidase activity, rather than to the pig kidney enzyme, which does not oxidize these substrates (Crabbe et al., 1976) .
Peroxidase, purified from seminal plasma to homogeneity as shown by disc gel electrophoresis, exhibited similar spectral properties to horseradish peroxidase on addition of HzOz followed by ascorbic acid. The spectrum of active semen peroxidase had a marked shoulder at 407nm, which disappeared if the enzyme was left at room temperature for several days, the resulting protein being inactive. Haematin, with no peroxidase activity, was separated from horseradish apoprotein by a modification of the method of Teale (1959) , and recombined with the inactive seminal-plasma apoprotein (Makino & Yamazaki, 1972) to yield a holoprotein with a marked shoulder in the spectrum at 400nm. This recombined peroxidase had a pH optimum at 4.4, whereas native seminalplasma enzyme had pH optimum 4.35, and horseradish peroxidase at pH4.1. The seminal-plasma enzyme also exhibited bactericidal properties similar to myeloperoxidase (Klebanoff, 1968) .
Fumarase was eluted from the Sephadex G-150 column as a major inactive protein band straddled by highly active protein. Addition of an extract of the central pooled protein peak to either of the pooled active fractions caused complete inhibition of activity. Polyacrylamide gels showed the presence of two major bands in both active Vol, 5 The values represent the specific activity of the most active fraction. Adenosine deaminase activity was absent from the second @JH&SO4 fraction, and and inactive fractions, with RF values of 0.15 and 0.34. Sliced gels eluted into NaHPOJ KH2P04 buffer, pH7.0, over 24h at 4°C showed the latter band to be inactive and the former to contain fumarase activity. Addition of the inactive protein to the active enzyme caused complete inhibition of activity. Dialysis of the initial pooled inactive protein over 36h resulted in high fumarase activity in the dialysis residue, and the dialysate after concentrated by ultrafdtration caused marked inhibition of both seminal-plasma and pig heart fumarase activity. The pH optimum of seminal-plasma fumarase was 7.0 with malate as substrate and 6.7 with fumarate as substrate.
We have simultaneously purified four enzymes from a single pooled sample of human seminal plasma, and found that they have similar properties to enzymes purified from other human and animal sources. This is the k s t time that such a preparation has been achieved in this way, and may be of considerable use in investigating enzymes from small samples of biological material. In view of the possible importance of fumarase in spermatozoal-motility assay (Crabbe, 1976) , a seminal-plasma fumarase inhibitor could be involved in a control of semen viability in vivo, particularly as we have found that part-two seminal-plasma ejaculates contain an inhibitor of fumarase activity in part-one ejaculated sperm cells and seminal plasma (J. Kavanagh & M. J. C. Crabbe, unpublished work). We gratefully acknowledge the help given by Dr. M. Read in collecting semen samples,
